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— 9%&$8£"*SH# 0*** £>fc-5gl 1 © I/— 
1 i&gtf* 2 (= 1 0 4 7 hm) GD|g 2 tf) I/— y% 

m i &tw z "«> u — *j%*»e>afcR#a. i -u/{2 




























< u 










>- 








0 




( 










CM 






* 



§1 






03— J 


* 


to 1 


I 
? 






< J| 




>-| 


© 


X7 TJ 1 






5 






i^U (=94 6nm) Oll(DU 

i:, 

iW2 (=1 04 7nm) ©Sfl2©l/— 

{2 (11 + 12) } ©ffiAl/— !f«S:»6lHI«KfcR 
Wl io 

cif m 2 ] w^gc i tciBig© u — %mmmzis 

±mmi<D\y— *fym& Nd : YAGH#U~9T?& 

y, 

•S £ h Sr^t-rs U— 

3 ] mtm i (cfs^© u-^mas^mzis 

±SEM 1 StflfS 2 © l/-- «f ftfr &tfeR# 20 

t£ftMi&&£*gJ: »;©«*# * i • a. 2/ (a. i + x 
2) ©i^-if^e.. t&R*u 1 • x 2/ {2 (11 + 

a 2) } <Dv-^%*mzm2mm%&%?i£frhmf& 

[»##4 ] fflfefSSJ 1 iCiEfc© l/-"9%»4Sa»Ci3 

J3BSS 1 2K«IS 2 © U— ifftfr 11/2, 12 

/2©l/— t?3 1 6$:W5^1S.O : ^2S«|§^§§i:, 30 

1 2 iSSSfiftmSI«k U ©»ft# U/2, X 
2/2©l/— ifcRtf* 1 • * 2/ {2 (XI 

m&a 5 ] n*g i iciBijc© ^-vxs&smxlis 
±i2m i xxff& 2 © u-ifjta^tt, tti^tm vwi *m 

M#*6] »#9(5K:MR«>l/~ !f#?8£3SgtCfc 40 

0 1 2© h 'J #^;b*{i^£#SiIi£#®«:fli* 
±IBNd : YAG0#U-if&tf±JBNd : YLF@# 

u— vz-zti&m&t &m i &t*» 2 ©#jg§f ©&# 

WHSR?4C, -e*i-Ptu±83ai 1 2 © h y UKfr* 



<BW¥ 11- 52443 




H*#« 7 ] 6 tc|B«g© b-if^^gicfe 

nmi 8 ] mm i {cib«Sc© v-vftmmmzte 
ttMiuam fl-ts^B^y^A^fe*:* 
±f#ft«j^figs&^^ 2fflxtt3ffl©^Hwe«t* 

[ff#9Uo] »#^lfcia«©u— tftfeBSSSKlc 
[fff^JS l l ] ff#« 3 KSB«© is-v%miwmz 

[0 0 0 1] 
[0 00 2] 

m&o&ffl frfr&nwami&tnjLmmizmmisft 

$tlTV^5'„ £©8Bfeffl*£»i:UTtt, ?S^2 
.4 8nm07^y^F> (K r F) IWffl 

[0 0 0 3] — Nd : YAG (Nd3+ : Y3AI5O12 , N 
eodym: Yttrium Alrainium Garnet) l^— if-^N d : Y 
LF(Nd3+ :LiYF4 , Neodym: Yttrium Lithium Floride) 

^4 nmmmz «k e> tc ufe i/— y%«*ssBt*K < * 

SLTS. IP*,, BMfrU— if<ky©^?bU 0 6 4 nm 
©U— y ! ^©^4W^©?SS«2 6 6nmt^. 
[0004] 
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(3) 



J^T©<fce>&&,&£^bT^£o gp-fe, KrF**l/- 
ifte, f®Kr F#*&C#S#&y, #*&ft©Jfrfr# 

[0 0 0 5] X, Nd:YAG@*U-ifWd:YL 

vsomffimm mttmm&smm 2 0nm 

£*VCV>&V\, 20 

[0006] frfrz>.mz&&s %mm& &r#2 4'8 

[0 0 0 7] 

tmmt. va&fii i (=94 6nm) ©m©i/-if 
% a# y-> e> &&jfi i © u— if^is t , 

t&R#l 2 (= 1 0 4 7 nm) ©^©U-ifftfc?^ 
f2©b-f»^Ul - ^2/ (2 (11 + 1 

2) ) (D&±v-v%*%zmmm@m&m£.z:m 
•^^©T'&s. 

[0 0 0 8] ^S^B^lctttli. *&R#1 1 (=9 
4 6nm) ©111 <D\s— WbSift&.ir&mWV— *ffr<o 

AtfX 2 (= 1 0 4 7 nm) ©3|2©lx— 9%&$8£t- 

s @# is— if frb&zm 2 © U— VmRVWi 2 © 1/— y 8 

iaot. 1 • 12/ {2 Ul+12) } 40 

(=24 8. 5nm) ©ffi^U— !f##?§e>*v.&. 
[0 0 0 9] 

[S8B£©§£ifecD7fcf©] *^^<tsi/— <fft$g£gie 

ffiJk&X 1 (= 9 4 6 n m) <D% 1 © l/-if#£3§ 
(= 1 04 7 nm) ©^2©l/-ifft£$g£-t£@ 
U-U%fr&WWn • * 2/ {2 (11 + 12) } 
CDT'2bZ>. 50 



Hffll- 5 2 443 

[0 0 10] £©»&, JPIOU— ifjKWi, Nd : Y 
AGBMtl/— IfrfeU, »2©l/— y%W4, Nd : Y 

too i ii mm&am&sat, sia^2©p 

— Iftfe^&Sfcfttfa. 1-12/ (11 + 12) ©P-if 

3t *©5B««»£» «fc y ©ifeg . 
• * 2/ (11 + 12) ©u— tf#a>e>, j&gtf 

11-12/ [2 (11+12)} ©I/— imfeffSH 

[0 0 12] &M0e?8&A3BR#gu*. mi2fer«e2©u 
-if 3W» £>!ftR# ii/2, 1 2/ 2 © l/-if # 
«lA0W2iKma^ff^ *©fgl&tfgg2iiM 

y ©«*# 11/2, 12/2© Ix— If 
e>, i&filtfl 1 • 1 2/ {2 (1 1 + * 2) } ©U— if 

[0013] fii&oW2CDi/— y%w»±. -tti-enn 

[0 0 14] ffi^^©AVl/Xfg#£3Mit-<5A;i/X 

mz&Rxr*<DJwx&s&iJi y ©^vi/^^^ems 
Baa&fejrtsiis i 2 © h y x/wxm^zmz 
m&&*ffik.tdmmw.%m.tt. Nd : yags^u 

-if (Q>Ufy^@ftly-if) MNd : YLFIflcl/ 
-if (Q^.-fy^©«tl/-if) 5:^tl-? ; 4a«^1-.5||l 
2 ©#jgfi©#ftft 3»JR? KU 1 

SS2© h y ^Avi/x^&mur, ^©# h y 3tf^;i/ 
^jBiBtec-fti^tvat^afaiM^Srtfa;*)** «fc e> tct- 

[0 0 15] 5^^|gttnI^iJS#|S(CT^§tl, ffi 

[ooi6] }mmm@m&m*. 2te3g©^ 
< a:* i fl©^M8^&ESdft»(t. /5 y ^ 

[0 0 17] J^TJC, EH&r>*EI2 

wts. ftf. faiAco&mttwm**. tn^etiQ 
^ v^-mw u-if>b«;s^ i s.t>*^ 2 © i/~y%ag 

1 , 2 IV 1 © U-if 3te9R 1 1*. **WStc»4, 

1 (= 9 4 6 n m) ©^ 1 © lx-if^$:|g^-t* 
£Nd : YAGH^l/-ifT*$>S. VS2<D]s-4fiKM2 
l*, AftWlCtt, tfegtfl 2 (= 1 0 4 7 nm) ©^2 
©l^-if^$:5§^1-SNd : Y L F @^ U-if T*feS. 
[0 0 1 8] f& Nd : YAGIftU- Wt&tiUfil 0 
6 4nm0tt0^^<, ^ffl^^Ct.K<fflV^e ) 
tU X, !f»CJ:*BftjBt»W?»«fci53^ 
^ffiT-^|gf4©?gvM/-if3 , fciKT*&.£.. jfi^ mm 




(4) 



4 6 nm©38g£fffcfc-fc»r<5:i £iP5Sffi\Z&^X%&. 
[0 0 19] N d : YAG@#U— !f©?fcg#9 4 6 n 

6 4 nm©fc£©^CJt^T$Bi6^±{£v^, U- 

^IBil'feoTVNSo Zl©9 4 6nm©|gigte, Sftl/ 

[0 0 2 0] Nd : YLF@ftl/- if«, Nd : YAG 

sflsi/— vtmmz. mm%&\z&&<%\,^ix x, 

VWm.<D^]y— tf^T-feU. &ft#i 0 5 3 nm 
T*©f^©ftii{C, «&R#1 04 7 nmO|§S=fo-5r|gT'fe 

[0 0 2 1] .»12WHS2©1/— ifftjgU, 2«fcy©H 
l#.tfSl2CDb— tfftfct, ^^D-fy^^-Sfc/g 
WT, ■?-^-?tt©^$S^|Rl-i:^Si:e)lC$ti-5 < , 01 
A©#£te, H2©1/— !ffttt*V*n-f y?S5-3 20 
©-#©®tCMb4 5«©fcgfc«TA#;«fili&3 

mum/— vmzvjvnjvt^-zvmxo) 
us i © u— i j^&aatbfeis 1 © \s-*?%<D>m 

[0022] Hi 2©!/— if^l, 2«ty©^- 30 

n?tm.-&.i* 1 1 , 1 2 ©jg 1 msm 2 © b-«f 

**if*i®3tH^ra-i:S^ (SF 
G : Sum Frequency generation) |}g4 lCAf-f£i±£>;i£ 
ICfcoT, ?&R#13 {= A. 1 • A. 2/ (U + J. 
2) } 01/— tf3fcK38frr*. £©StfU3tt*&4 9 7 
nmlC&<5 0 

[0023] i®fD«is^»4©tmi:uTj*. «e> 

mV^VJ* (LiB 3 05) (LBO) , *-*>flfcy >flfc&y 
?A (KTiOP0 4 ) (KTP) , /S -« ^ffifA'J ?A (/3- 
BaB204) (B BO) ^5Jf&T-&S„ 40 

[0024] fn» $$§£214 «t U ©»*# A3® U— if 
3fefe, »2TOW»8£»5»Cj:oT, i&R#l4 [=1 
3/2 = Xl • 12/ {2 Ul+U) ) ) ©tfcfrU 
— if# 1 4 izmg&m-tZ. d©i&R 1 4 liifa 2 4 8 . 

5 nmlC&<£>„ 

[0025] z.(m2mmmms<»w&hhT\%. 

e-itt>m^V0A (/S- BaB 2 0 4 ) (B BO) . «e>S* 
•tS/VAVJ-Vl* (CsLiB60io) (C L B O) WoIfgT' 

[0026] m i b ommzw®?*^ m 1 50 



WRPPll- 5 244 3 



#31 2 © i/— i> 2 j: y ©-tti-ewftftv a 1 > 

X2®f 1 2M*# 2 © V— !f#£, fnM&8£S§4 «fc 
oT, 8Jt#jl 3 [-il-a2/ (11+A2)}© 

I/— »J%caSfcU fO»SAU3©l/- »f#£Sg2iir 
■B»»£»5CJ:oT, %W4 (=11 • X2/ 

{2 (11+12) } ] ©ifcfrU— ifftlCgg&Lfctf, 
*W9«»£»3tt8& 2 if!^M&£&©&M£A*l&;tT 

[0 0 2 7] BP*., BIlBWjeSMTtt. »i;&t«&2 

© u— y* ym 1 , 2 <k y ©?&g#**i-e*i 11, 1 2 © 
n*ifttra2©v--0%fc ^n^n#s!i©m2ii5fgM 

$g£§|5A, 5BfC«fcoT, J(BWf*lf*Vll/2 

(=4 7 3 nm) , 1 2/2 (=5 2 3. 5 nm) ©1/ 
— y%iqS&W"*. -?tLT, t^tf-WTtll 1/2, 
1 2/2©U— tfJtS:, *V *n-f y?$^-3{Cj:o 
T, ^*V-ftv©)t$|!l^BI-tC«:SJ:e>fCL^ *DMMf& 
£#§4fCj;oT, iW4 (=11 -12/(2 (1 
1 + 12)) ) ©ffi*U— tf)t?:#-5J:e)lCi--5 0 3© 
mtlls— «f3t©afcRl4tt2 4 8. 5nmi:^y, 01 
A ©#£•©&# U-if)fe©8*fc IB IJKlfcS. 

[0 0 2 8] &fC, Ell A, B©3fe«S«{C^W«-?-ti* 
n@f*:l/— tf*^«tSHl^S2©l/— if^Kl, 2 

MI2©l/-f«l, 2{±, -*f©2V^C*f|^rt-« 

mm omm ioa, i o Bxtx ha, hb^ 

^^•5 U— !f#J88§9 A, 9 Blincf® b— tf^ffiSS 
9 A, 9Brt»Cl!Stlfel/— WSEH6A, 6B, ^©1/ 

-if&®6A, eBzzti^tum-rzffimm 

ifS.l>*^©ft6©U-if^'5rilT*fe«.) 7 A, 7B 
S.^*^ 8 A, 8 BS.l?J"6f!lW^ 1 2 A, 1 2 Bfr 

[0029] mz. mi%&m2<Dis— y^i, 2© 

IHSailCoi,rciJW§-rs. «?ttf. 3kHz~l 0k 

1 3 «fc y (D/Vbamitttivet&B&imfi * a, 

zB (tA^tB) ©@M^§ (n^SUEfl) 14 A, 1 
4 B UT^- ft*'*lS!5£$-&T, h 'J ^'Wb^fll* 
Sr^SUT, ft«fflBR?-14A, 14B{C«^-fS„ 
[0 0 3 0] -€-LT, «-3WJP^?-l 2 A, 12BtCh 

U^A;u^f^^$tiTvx^,/t;i/^ra©*s mi 
AtXH 2 © b— JWSR? 1 2 A, 1 2 B Srii 
iSLT, I/— >f^K6A, 6B«fcy©l/— !f^««#-S# 

©saws 10 a, iob^iia, 1 1 Bmzmm 

fl2A, 1 2BtC«toT^12iU t H2©l/— Wt<7M> 

fT^Raitstvs <fc e> fc^^nso 

[003 1) S&li&tfS£2©l/-1f#$!SU, 2©U— if 
^ygs 9 A, 9 B £**mvgff&t-<g>2V ^C*fl$rt"*fi 
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Umi OA. 10BMHA, 1 1 MllkXf 

%m i zxfm 2 © u-^yt^mm ioa. i o b x« 

1 1 A, 11 B^^^gPlCffitttS. 

tO 0 3 2] -tl/T, $1M12©1/-«1> 2 

j: y ©gs l #.r>'l£ 2 © ^©AC'-tfgsttc&s «k 

e> fC 3SM#§ 1 4 A XIZ/RV 1 4 B ©j®£££H?SI b 
T, ^125.tK||2<Z)l/-if3 , fi^cD^r^$:iSM-rs^e) 

[0033] fe&ttmmm^m^ nuz^ 
[0034] ei i ARxm i b (mmm&m* & m 

awta i/— *f#T'fc-£>#&&, *-*i€*v©avi/*8§R3 

«U 2 0©U— 9%t*ta2f^ffl*r» 2o©l/-if}fc© 
7l9-©8fB3HI©;»l±0 L/*e>. 
[003 5] 5fo;S?&?8£g§4 ICA^-T S 2 0©^VI/* 1/ 

^«#^ic-ifcbT^53t#^T*&s©T% El 

2 izm-m < , jyicD^^i/^i^si 1 3 & ©^vi/*<§ 

-t£#J3!J©3®§S§14A, 1 4BfC<fcoT$I®$i*:T-e 
*l€*i© h U #/NVl/;MS#S:#o T, « 1 201/ 
— VXM l , 2 ©3%fHtti«?- 1 2 A, l 2 B \zm&1rz> 

[0 0 3 6] UfrU QX>f y3V\Vl/X©3£*>±tf l J© 

flHrehyjtf&swfcfci/tfc, rau*-f 

tc, up*., ;vvx\s-*ffto*4 $yy*w%tim\z& 

oT*8WLfc#&, X«> m2»mi9i£ll5 (Hi A 
©i&£) 3gU < tt*DjSiZJgS£S§4 (EI 1 B ©#£) «fc U 
ffi;tf£*V5/\*;i/;* I/— i^©r??-#S*fCfc£«i:-2> 

il®S§14A, 1 4 B^wm**-*, X\$. MX 
©3©£S;tA. t B 5r"nJ^f -5. 
[0037] 

{?m<mm jsi©#*swcj:*ui. t^ui (= 

9 4 6 n m) 0^1® U— if 

e>fcsgsi©u— vymt* maw*. 2 (= 1 0 4 7 n 



(5) ^^58§¥1 1- 5 244 3 

2©!/— IfJtWfc, *1 &tfS|2 ©I/— ffft*e>&£# 

n - n/ (2 ) ©m+j u— tf#£# 

zitfmm&m^mt *mirz><z)X\ &k# 2 4 8 n 

T\ IW*aBflD«VM/~ tf^£&S£#.5c:i:#T*£ 

[0038] m, z<D$$i <D*mimwm(&M@&& 
wot, mi&xm2<Du-*mfrt>igak&xi -7,2/ 

10 (1 1 + 1 2 ) © U— 9%&*#5ft!$&?8£SS^ *© 

3pOMiftl84«l«k »J«WSUWA l • x 2/ (11 + 12) 

©U— SfeRtfA 1 • 1 2/ {2 (X 1 + 1 
2) } ©V-^&#*«2WIK«»*»^e)««S 

/2, 1 2/2©UrimS1l*Ilftfl«2lBHi«8 
£SS -^©H 1 XtJSflS 2 i6f8MS8£#!<fc y ©jft^ 1 

1/2, 1 2/2©i/-if^e>, awi • 12/ 

{2 (11 + 12) } ©U--t>%S:»«?DM«fta*»i: 

20 [0039] ©#fgt8© u—imftzmmzis^ 

y, mmmn*nt*fett^ir&rtfr*fmwt. 
&t<D/vi'Z. : %tm£ y ©Avi/7.M-t^ bimftr<gi&* 
m-rzm 1 25.^0 2 © h y ^avi/^^^^sjim^s 

&«R.&nKI6Kfi:fttt, Nd : YAG@*l/-fM 

2 (D^m(D^mmm-\z, *t&tmi-Rxm2<o 
h »; m j wxm^ lt, ^e©# h y ittvwfm 

30 #tc^ti J ?tv) I 6^iSlf;^^^^^-)t-5 «fc e> \z U fe©T% 

#N«^^^m?:^-rsf0M?^^©^%^ 

1 &ac» 2 © h y ifjvixm^&vmgzts^-t s - 1 
tck y , b— wteiosttteWfcfc'Kift* j: e> tci^-r 

[EI®©«S#«;S^] 

[Eii] a *ms<D-m&mzmir-7uvmmx'2b 

B *^©ffi©^SfeM5:^1-^Dy^ii«EIT*feS. 

40 [ei 2] eii a, BroiasMtcjswsi/— yattwrofltefc 

[^©M 

1 ifjUfiW. 2 £S2©u— y-'^iR 3 ;jr 

4 fnM8fc$8£«, 5, 5 A, 5 

b m2mms$fm. 6 a. gb u-ifjass, i 

A. IB ffij&ytM* 8 A, 8B 9A, 9B 

jm&* ioa, iob mm, ha, iib 
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X 2/2 
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